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(54) PRODUCTION OF POLYARYLENE SULFIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a polyarylene sulfide, capable of carrying out reduction 
of cost accompanied by recovery and purification treatments of an organic amide solvent after finishing polymerization 
reaction and excellent in mechanical strength, melt stability, moldability, or the like. 

SOLUTION: This method for producing a polyarylene sulfide comprises (A) a process for heating a mixture containing an 
organic amide solvent, an alkali metal sulfide and a dihalo-aromatic compound to react the alkali metal sulfide with the 
dihalo-aromatic compound, and adding water to the reaction system at a desired point of time from starting of the 
reaction to finishing of the reaction so that water enough to form separated state of liquid-liquid phase comprising 
condensed phase and diluted phase of produced polymer exists during reaction, and continuing heating reaction until the 
reaction is finished and (B) a process for evaporating or distilling the organic amide solvent from the reaction mixture 
comprising the organic amide solvent, produced polymer, water and an alkali metal halide produced as a by-product to 
recover the organic amide solvent, in a method for producing a polyarylene sulfide by reacting an alkali metal sulfide with 
a dihaloaromatic compound in an organic amide solvent. 
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(54) ismozm *u r u — u >xjp7 y f ©teg^s 



(57) [gft] 

DBS] «#S0£2RT«O^«7 5 FftKOIHiK • » 
§iMS{cff-5 3Xh£OA*S*{g«^0»3, fro, 

^S-^SlB^SftlSftUTSlSS-tirSfcfcfeK, Sl&M 

*v»"e, Ef£»7$T?*ni»Ef£*» 

fLT> (B) Kfc*7«» tffcTSFiSMU 
M#'Jv- 7k, RXm&TJl/J3V&m>^'f F£# 



(2) 



mm 2 0 0 0 - 1 9 1 7 8 5 



[Sra&Hl] W«7 5K»»«tn?, 7>I/*y&HWEft 
ft fc 5*/ \ a fc^fc 4: *B8* «T # »J 7 D — U > 

x>i<y<f h'^mm-r^mc^T. (a) ^r&r^ f 

as*, f LT> (B) fi«»7«, t«75hm 

[fi*S2] r§«|p]iGnjg (b) <o«, (c) £&s 

/WJ^SAv-TK^iSU *l/T, (D) *Hc«© 

ij v-JSSHSWS&Xg** 6 t^tfW*^ 1 IS 20 

[■was 3] (H*ig (d) (e) e#y? 

[MSA 4] KjSXg (A) fcfcVT, 
v?/ND^#)SS'fb-&%(©e<k^5 0~9 8*;l/%O^H 

1 &v»L3 OV-f ttfr 1 StcfESt£>S^77 30 
BW&H5] jgndaiRXS (B) irfct^T, 

M*H6] r§<SleIiRXS (B) tcfcwr, W*i7 = 
F»ME*77vi'jijS6K:J:»)«ja*-&*8«*Biav'»L 
5©t^ftfr l *fc:8aR©«3fc£teo 

[»*fi7] JK&U1XS (E) (Cfcwr, 15 0tW 

[»*B83 ^Saaxg (E) IC43^T, SS3 10 
•C, 1 2 0 0/»TM£Lft*'J ^-©JSWtt 

3 £«©«&£&> 
[flt«99] KJSXg (A) KUBVT, 
( 1 ) wfflOM ■■ ttii*7;l/A y&JRBSE{fc% 1 *;H3fc 
t)0. 5-2. O^e/bOTk^ffi-rS^ffiT*, 18 0 — 

2 3 5^©SSSEBrtT*S)S£-fT-3T, yAnJjfMk 
^K3©lte{t3S5 0 — 9 8 ; &;I/%T'7 p ^^'J-7-^^cS 

•e* so 



(2) ^SXig : £l£3fcl*jfc:, ttii*7/l'*y&H«tfl: 
ft 1 =e)VMtc*3 2. o^ivmM. 10. 0 tMTO* 

4 5-2 9 0t©r£fi®5BrtlC#SLT, ADlSSJS^ai 
«■*■ S^ffite: * 0 y -7-«£A«««M3MI l *^ L 

8 ©i^-m^ i ^{cfeKoiajtT^fifeo 

0] SJSXg (A) fc*3V»T, 
( l ) XS l : tt&frTfrti y &Sffiiifcft l ^)Vmtc K> 

o. 5-2. o*>i/©**d*rr**r«75 vmmfr 

0-2 7 Ot:<DfiSiEHrtT-KJS£-ti\ *OlS, 
fi®Brt<D'>&< i;t>2 20W62 4 01C$T*©M* 

spi^o. i - 1 ■c/»o#Haa«T#ia*«*««6S*s 

iz/NO^SMfc^ftWlteft^S 0-9 8t;l/%T* 
(2) 112 :tt&#r7b*y&Jg^{fcftl*7l/^fc!3 

2. 0*71/®®, l o*7l/J^T©7ktf#£t-£tt<S£& 
§ <fc 5 C Km%\H\Ci&k 2 3 5 *CJW±oiSSt?^ia-r 
SttfeC, 2 4 5 — 2 9 OICO^igSEHrtTSJS^ 

m? s^ftn: * 0 # y T-«r^S*S^JS 1 fcv L 
8 ©t^-rnfr i «KE*o«jft*jsfc, 

[fgB£©i¥8H&IBB£] 
[000 1] 

at, js*tt&Hfc«*ifc#'j7>;-u:/x 

[0 0 0 2] 

si:B&t2) tc^ssn^^y 7V-u>x;V74 f ax 

T, PAS fcBSlE) tt, Wl^tt> W^p D ptt, it^tt, m 
7yy^7Xf^ffe5„ PASIi> JftefiStJB, « 

TiRfflSnTVSo Sfe, PASii, ^S*fc{±ffi«3B 

N-^^7l/-2-tfay F>II©W<175 K»Mt*T?, 
7 y ^Seftfktl i: ->*7 n a fc *KJS « * 

57?j£*^P>nTf>S 0$&Bg4 5-3 3 6 8*§& 
H) o COSiSti, Stt77l/Ay#fl|7N^-(' F (0>JS.fcf, 
iNaC 1) tS^SJS^ISOjMLlcioT^yv-^ 

pass, -fist, »?-/^t«fht^5o <m& 
spas *^«o#fiTfcj»iaa UTiR{t3ii«s-a* 
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££tfT*z&frr>r£ 0 gfc fsii-a-g p a s f±, ^saa 
fc*6. rgi4^i4A^<, fro, zwmimmttpfimcD 

[000 4] ^<DflL WtiZ 5 ^mm^TTJVtl V 10 

LT#/8vSCi: *&B#fciS#?« P A S 

5#£#P4!fg£n7c CH5f»BS5 2-1 2 2 4 0^fi 
$B) o COJ; 5 & P A S (i, — mcMm* ■< 7 tm£ft 

[0 0 0 5] fi^SJS^7m(c, fi7 5 K» 

Tti. — mc'tftMy? -y i/ z-te (solvent f 1 
ashing process) frSffl^ftlTV/io £ 

ffl-rsfc, fif&fi^ft^&»*tt©PAs#EiiRsn 

[0 0 0 6] =t£T\ B-&KJS*?7^ P A S tfjglMB 30 

U-fcJ&SS'tfT, tt«PAS*liIiR-r**ffi3fi(<ffilB* 
nfc 9- 1 5 3 6^£«D . ffiftMMt LT 

«\ R£S£*fr&Jt«W*S < Tffl^ISKPA S * 

vtsttmfmiit zt>mmttt> tisitw p a 

tt. j»»KJ:oTfe«e.K:^*l«*SSK:l»£'i-*Ci: 

[0 0 0 7] Sfc, W«lT5F}?fjifpTT;l/AU^RBS 
ft:«ffc5?/Nn^S«{t^«ifc*EJtSS-STP A S*HJfi 



SntVS (#^6 3-3 3 7 7 5^1) , C5)r 
mMX'^^-mcO PAS «rt#5 CttfT-f^ C ©Tite 

s<:t&< > s^iPAs^iSiitms. l*> 

©WttttPASfi, «eftRtf«c»k:«J:»), EHKLfrofH 
[0 0 0 8] JW±<D.fc-5t, S3fiT*«\ fi^B*lC» w*i 

mm-t&ztick*). «»7»p a s%-&f«u a-g-s 
«cdp a s **> buz u w&LTmmtttxik 

[0009] -rfttj-s, s*ss^«*j*aiLrwft«p 

■tZZLttfmmv&Q, $7c, gtmt, ^C»©»crt7jci: 

«tr«^wfr6, w«T5F}$Ji*»st-msiffla-rs 
■r*»»s^«{±, *«T5K»«to»«fcw«, mux 

P A S *-g-#-T 5X5 U -frSffiiSCfc <3 PlRS 

So 

[0 0 10] 
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*iH&{&M3riatk fro, a*S3£a. rgi&SrJStt. me 
it%.eicmnrz#vTV-uyx/\;7-< F^Uig-tST? 

coo i i] ee*. &ftffim%t£i,m'£rMfflttm^TiK 

ILT, IlSttP A S^leUKLTt^fco IMPAS 

a, i$MTZh'®Mfr<bcDmmf)m%-e&r). Sfc it 

«RlflJB*K:J:»>, S'JX». *£JS$&K <g#7S%&H 20 

©^M^^s-r^ciifes^T-fe^o l^u cos 
[0012] ^mnm^ii. ymMcx.&mftmm&z 
0. (1) a^-st£3R7», sjiss^*««j«ia««te* 

Cfc, (2) Jt««»taojSv>*«7 , 5KJS«E*lHliR-r 30 

scktftt^ src, sirs vmmcommc^ciL-o 

WT'tSCi:, (3) «#II8iJ©#3ETtefi'&LTf3 

wcPAsit m%.<o{&n&&p a s ktts%>), ^ 

[0 0 13] *SH8T?S, fi£EJ£»7», Sirs F 40 
ifor 'J ^iA7^r KO^a < t fe— gp^«T 



[0014] co<fcat, *5SWO»JS^rSfcJ:ti»f, 
■^££«&^TKJS^rt£7kfci$J!raU 

tsp a scoa^-ffi (Tkmar.tmn'&m') y^-y 

[0 0 15] 

cwn*«tt-r*fc«>o¥a3 *^tc«fcn^ war 

SffifctS^T, (A) ««T5K}S«, r7l/35iUftJB« 

1>T% fiiS»7Slf*03»S(£*«IIIJlS*, L-T, 
(B) EJSK78K f«7 5Km SS^'Jv-, 
7K> StfIiJ^T7l/AU^B7N^7 F*#*rrSKj£it-& 

[0016] *aroosaaws«» »«t®iRxe (b) 

t, (d) 7am&<Dmmtfv s§is*? 
«jftxa (d) ©a, (e) *a»#y v-*«waau 

[0 0 17] (A) t^V^T, KftPMMft, ~>* 

7Nn^SMk-a-tl<7)eftW5 0~9 8*;l/%<7)®Htc 

lv> 0 »Mt@iRxa (b) k&^t, tarsKigio 

[0 0 18] 




ft, ffifflSftSo LTtt, BMfc^h'J 

•>A97K^(Na2 S • 9H 2 O) , Bf£lt± h U A 5 
7kS (Na 2 S • 5Hz 0) SWW&ftSo 7VI/*y 

ft, T>V*iV&mffi1t<fal&. fflt7)<m'£rcli7/]si3V& 

m*r\ in sit u -ciast-rscfc^T'^s. 

LT, cn6<0««J«»*l»£!a:^U«7 , /l'*y&Jil8t 
7k, *ttg£*j<D*»SEf*, Ktfr/PAU&HzkiWfcfti: 

[0019] &^u^mwnk&m *^t'ifflsti 

-i7/Na^>-tf>, m— ^7 n >\ p-s^n^ 

v ? 7\ni7^i-;bx;l/*^>'h\ ^ad^i^ 
;Wrh>*Wf&h«. CCf, 7Nn7/>M?«, 7 

•y*. me. jur, atfH^iRo^jg^jgu, iwi— >* 

/Nn^SMt&^ic^T, 2 0©/\ay>|j5C?f±, 1^ 
*5VT, 2o<9/Nay^ii»?{i > IHiUT'tS^oTfeJ; 
-hnS, X/l/*>tt**©Hi!IS* l o« 

^mmit^mt. zn^tvmn-v, fc*va:2»u±* 

l^WCfctU 0. 9—1. 2^-/l/T*&3o 

[0020] (iWSHSEffl. #tt • 3BSWJ) 4«PA 
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JB^jWe^ L- ft # y 7 n a fb^t) o&-r l 5? t£» 

[0021] (wtz = mtm *&wvi^ firsts 

&«tt?ftil$ft) Srffli^So ««r3K»JiOJM*«4: 
10 LTIi, N, N-i'^fM^ZSK, N, N-is* 
^7l/T-fehT= Kf©75 Fft-a-^J ; N-^^;l/-e- 
^^a^^^A, N-7<^;l/-2-lfDy (JJTF, 

H<DN-7/l/*/l/fcfny KXk-^SfcfiN-^^nT 
;l/+;Hfny K>{fc-&% ; l, 3 2 — r 

= #v y sv ^© n , n - ->*r = $ry y ->v 

20 iTSKglli, *nfnraT'ffl^Tfc,l:^U 2@ 

Kj§Jfi©*Tfe, N-r tfny K>fl:Sft, n- 
^ a 7;l*;V\£u y k yVc^m. RUN, n - v'T ;i/ 
^7l/i'3^/y'>V>{b^73W^b<. WPK, NM 
P. N-)i^l/-£-*7"n7??A> &t>*l, 

2 — ^vy l < fflt/^n 

T;b*y^SKtft:^i ; e;l/S7c'3. a«, o. 

l~10kg, »^L<(±0. 1 5-1 kg (DmmT'S> 

30 So 

[0 0 2 2] (tB#!t#J) *|gB^T-{i, fi^KJS^ffiji 

S-S, W^«PAS*SWFM-p»Sfc»K:, ffl^fUKiJ 
giS<J^f?f ffl UT fe J: Vtf, ft tizk*±«»4: -r 

#UT~*^tr) 4? y v-iijpffi i: 4? y 

*6*«BSE-r*t, S-&*3!AjBfS*), *ih?lPAS*ff 

Scotc+^fflT-SlSmtc^ffi^-arSo 
[0 0 2 3] *B»«|iJfcLT**fiM-r* 

s*g*^ffl-rsfc, fi-a-sjstcot^^-rsx^y— © 
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t«Ct^T't, fro. #yv-©««ASWtt&tfflWR 

[0 0 2 4] tB^SIgiJOffifflS«, ftii*7 , ^*'J&« 
BSftflBl-t^fcjttU ii^O. 0 1 — 1 0^6/K $?$L 
<(i2. O^/l/jgiS, 1 OtMTfc&SffilT'feSo 

Ct^l$L^ 0 20 

[0 0 2 5] (fi^-SJS) *3W!T?«, ti75 Ftttt 
fpTTHiJ U &Hftf bin t ^NnJMHWt** t 

S^SlS3RO*i«*WMS-r* (BfckXS) . BbKlS 
©*, SKBfakie-efS 6 tifcuus* t ^ > □ Milt 

(l^Ig) o 30 

[00 2 6] CW*IH) BfaklStt* 1SL< (i^S 

fpx-mmu mm*, .t o 4c«s^R^«Mir « ctt 
rcizymm&mt L-a&m-tztzib. i&b«w±o*» 

IfcfeSffllU ti7 5FM^?Mg% in situ 

KiST-ti, zk*<iij3rra 0 HHTkxgT-tt, cn&coTkfo « 

7K (*SStK) »Jtokft£;fr&ftS*a-*&g 

jS^coft^zktfStf, 'J #S7K6fL{b^i l ^Er/Hcfl 
LT\ iim. 0. 3~5*;l/ggtftSST')3tt7j<-r5o 
-SPg«^ffi^«fflf-S«^{c(±, »IL<li0. 5- 
2. 4^e;K i!5!(f$L<li0. 5 — 2. O^eil-mmc 

fc«*tt, £j*sP U -7-©»»ft L < ftv>»JE 
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[0 0 2 7] cne,<7D^cOttJA^tt, — (&&fyc{±, « 

rgfr e> 3 o o ic, »s u < a^ig*> e. 2 0 0 toss® 

HrtT-tTtDnSo Jg»<Ottji*MS/?fi, )H^IBIT*<fc<, 
£ e It , B4>MS{t <E> it 1 * 1 T*#M«^rii*P LTfeA^b 

5Kiffll*ffi^«. COtH7 5H8!ltt, l^Igt 

<> M#tfcNMPT-&3C£#^cj!?£L</\, War 
S FS«OffifflS(±, tt&^r/i/* u^JSBttlba 1 
SfcD, mi%, 0. I~10kgt'fe5o 

[0028] ftii*aoe*»*, 

3 0 01CJXT, j?SL<«6 01Cfre>2 8 0"C<D*SfiME 
IT', iiST, 1 5 ^Palfr £ 2 4 BSIffl. »$L<li3 07> 

w~i outes, *p^LTtf*>n§o tomxmt. 

ftt>t\2> a )K*xe*ff-5*Btt, «^Xgfc«V>6n 

SSfeOT-JfeoTfeJ:^ SK7j<XST'ti, ii^, WfilT' 
5KSf«©— ffl«<*i:i:t.«c«i»LTfiftUSn*o 7j< 

LTgfiUSn^o Stt7j<IgT-{i, 7j<SfcB7Ki: ; &ilT = 

frSftti^n5 0 cKogPtB^nsssfbTKig*, Tfl/XVJk 

L, U ^S«fb%ft HWStMigi: LTPJfflfS 

[0 0 2 9] (Mlg) Mlgtt, Bfe|eie«T« 
Offl««fc^/>n^S«efb'&«fc*Jl^L, *OJE^« 

Btf±, ant. wsTSFjgjgs^^TK^a&if^is 

Jg^-LT fe «fc v% BteklS»7afc» S ttfce/SHJ i: 
7Nn^Sffle<b-a-t!3i:tOZg^-t4, MM, 1 0 0-3 50 
^C, !fSL<(il 2 0 — 3 5 0 °C(DM&mmPiT'fit>tl 

[0 0 3 0] fi-g-KJSB, — 1 00-3 50U 

WSb<til 50 — 330 "CcDiEHT'ff t>n-So 

mt. -jg.t&m*uft-?%7im, mxm^itttsmm: 
^£fts 0 a^sjSNfMfi, -aasc, 1 o»ih~7 2m 

F3<D&mT'& t). !SL<li30 4 8 BtnUT?& 

§= *^H^<7)77ii^JSffl-rn^ ^< i~io 

Bf P H 1K>SJSB#P B ^T% Lt^14<0 PAS ^|H]lR-r S <1 

«, fjfeL7ci:*3'?, Tyl/A'JAJHWEfbWl^/I/afc 
<K 0. l~10kgglT'fe5^ CcD^Hrt 
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[00 3 1] !t-&Sl£M^B#(0«#7k^fitt, T;b*'J 
#/S7k^{t%i;e;W;:*tl,T, Ji^O. 3 — 5^/K fc? 
$L<t±0. 5-2. 4^e;k J;D!tfSL<(io. 5- 
2. 0*;M§gT-;iS3o fcfcL, {g#7-»#'Jv-^;* 

SfcO, 0. 1 — 1 5^r;K »$L<(iO. 5-10* 

»9!©#i**SfflLTffi$miPAS£»Sfcti:, 11 

C ktfim* L < , 7)\>tt 'J #JSegfk» 1 €/l/(c«LT> 
tt#7>c^-a^0. 5~2. 0*;I/©fiSHrtKsHS-rs«i 

[0 0 3 2] *«WO»iS^j*T*(i, 

»OP A S Li6So ftftVmitLTlt* 3X 

##*^**ttta* «T«#littl8*»J« * -es 
IcOBtBCffSCttf-C^So LfrU 

l < ft^»jK«©£ie*»#.rr*fc«>fc:, ^ 
u t/Y- v^xijimmY&W) nmtm 

#5 O-t/VttJSU:. $?f:L<f2: 5 0 — 9 8 ; e;l/%t%o 

6E£at7P»£')Mlc, ffi#*fc&Hfca©*£#iGES 
tfT\ »-**a»«tt«g*»j«S«*i:i:fe»c, ccd$e 

[0033] «^KiS©&^T?«#zk#«*if;!io£-es 

( 1 ) iugxg : ftii*T;b* U ^feJBSSfk^l 1 

0 0. 5 — 2. 0 J &;l/<D**^flFft , r«*aBT, 18 0 — 
2 3 5*C©ia£«Hrt-e£j£*fToT, >*7ND^S^t 
^«<oefb^5 0 — 9 StWT'/U^'Jv-Sili* 

(2) »gxa : SiS3Rrt»c» tt&»7rt/*U&JB8Mfc 
$J 1 t/l/^fc 0 2 . O^/l/glB, 10. O^/l/JWTOTk 

4 5 — 2 9 ot:©rSSi5Hrttc#SLT, J»Df^SJS*«l 
ffi?ZJj& 3-3 3 7 7 5^ffi) 

[0034] co-ap&a^atititf, mftmmtis 

T**ttfflLT, iS#7«cDP A S£rf#SC t#T*^ 
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So Wfc, zk^*ift*s<mn«^&««-r*«8S 
^IST-Ii, ffl^^J©7K^i-^^aT'?¥fi-r S fctb. 

mmrz mm^x-mm^mic & s x/£# >j #y 

Offi»«tt«8T*n3»SS*tt«-r St, # y v-iSJgffi 

a s *t#s c fctf-etr*. c <n-mm&wt*5mv> 

10 [0035] coi -5 &~gPgfi£-gj£f;:*5t^ 

Lv^iSM^ff t LTS, 
( 1 ) XS 1 : ffi&#7"/1/ io V &mffiit<fa l t/H fc 0 
0. 5-2. 0t/H!)**ttf*ti75K«ii)' 

t?\ TJixv^mmmtis^u^mit-swot* 1 7 
o~2 7 otwigfiffiBrtTSfSS^ c«DrS 

ft^Brt<D'>&< t£>2 2 0t7><32 4 OICST-fOP^S: 
¥*So. 1-1 "C/#©#«gSg-?#lig3-tt;&#e>KJS 
20 S^n^S&ffc^jCD&ffc^ss 0 — 9 8*;V%? 

( 2 ) Ig 2 : ffciMnTrt/* U ^SKtft^I 1 ^e/I/^fc 0 
2. 0^;l/S5g. l 0*;Hi(TcO7K* ,! l¥ : aE-rs^t% 
S^lC SJES^rtfCTk* 2 3 5 °C&,±.<DU&T-miia-t 
S 1 1 & fc , 245-290 icwiggiEeirt-ejKjs^Si 

^-rS7?ffi (W8-1 8 3 8 5 8^4>IB) #&S 0 
[0 0 3 6] *|gB^T'«, tO«4i»IO*iI#m 

30 feSV«M^Offi*-&t>-yrT*t,«fcV> 0 7^ 

i6lC, 2 0W±<DSJiSffi«rfflV>S^rS:*fflVTfe^St> 
[0 0 3 7] (fi^g^S»OlM*XS) *|gB^cDia5g73 
7 5 Krg^laliR-rSA^ COjg^lellKXjSOHufC, S 

40 ?o Wit 1^1 80~290t, »$L<(i200 
-2 8 OttDtSHtOffifakSST^f 3o Ml7KUm.tf2 9 0 
■C^jH^St. jg«©^<P«0»*L<*V>KjS*^C 

o , sfieoffimetefi^w^Fiio^ u v-^#s c t 
nt^So Bt7kSfi*n 8 o < c<£0{fi<&st, ^?xs 

ti75 FrSJiOIsIiKa^ffiTbrcO, feSi/- 

fir, i 1 2 ^rn, » s l < a 5 1 0 Btsg-c 5 

so feS 0 
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[0 0 3 8] fiftfca, a-&SffiJB^«J*0*»««, ft 

ji*r;b*U^SSS<t!&i*;i/Sfc»). 2. otw 
T,»SKttl. 8*7WT\ J:t)W£L<ai. 5 

[0 0 3 9] Bfoktt* E*Sfi^«j4»Ozk*3ai*fcJ: »)» 

f5o HJfckOlgfc:, *SJS<7)->*7NU^# 

mt&ws, ft^mmmm. ftm-mmm. ^si&ot/i/ 
m%.z imn * js aswsrr s . mm* tz imwi lt-c c n 

*w>av\> fl^xa, am, *nffiK<ST-tfv\ fl^7j<£0jitT 

f£ET?fT - 5 C <h feT*f 5o ffiizKUT^, i&^cJSC 
T> #ia£3gLfdE?Jfc:&S<J: , M«:, ifflJESfcaiSBE 

[0040] m.&mm<o®im *&w<»mmxmci5 30 

«*TEHR-r«o SlSS^J+Ktt, JJBftJSR^CW 

[0041] si6iid«i^6#«7 , 5 vmm&mft m 
rs. &g#£na, Kifi«^iii**o«i*fcttS*nj»b 
set, HfPtt*^m»-p*seii:^6, r§!«77y>a 

i£(C<fct), ^«r5F»«*3*8SH*THiR**#8;# 
#*Lt\> WAIT'S K»»©lHliRte:5feSioT, 

•J^JH7^l'F*»ltU J f»-r<J9:»3, &*S#'Jt-*0 so 
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[0042] jgjS7^y>aii{±x fc<-mz.wt!m<o?i 

IfZtiZo COB, #«r5Fffi«©HH5B»sp*3S»* 

W«8T = FJS»*75 v>affl*>f *1-K:S»*a<*ffi 
LTHUR-rSfcl&tC, Mtt*Sitj!S-e5Cf:*>T*#So 

scttfTts. cnsotpT-fe, 3Xh<o^T-ii^ 

[0 0 4 3] ■«SJStBfHftli« Kvf-tti , 

*feasiiigflgtc&sw±cnp>*ia#^eT, /xh^ 

77'r>a«l£, »J3fc, J»*«*&LT, IHR**lSl±S 
7 5 S/a.fli * F fc— ^-^T'MS-T 3 7?te 

s^sii-a-ica, do^^ipSLTjjfBi^-a-sci:^ 

W^T= F»«©@iR**J«**ci:t,T?**. 
[0 0 4 4] 7^v~>2L?Z>m, 7 ; ?yiS3Lm2>*lC 

^rtOBE77^if^r»^LT, tt«!BA 
CBHB-ra. «*tf, f»75FiSIfcLTNMP*fii 
ffl LfcH-g-, Jif 2 0 0 tJ-X±, L < « 2 2 0 1CW 
±, J: OS?* L<{±2 4 O'CWifc-rsCfc^SSL 

{ia^tfe*VMiCtlP)^ffi*-&-a:T7'7>y->3.ffl^ 
^freS^m-To CO^^tcbT, ^75>^>ij* 

T3F»«aitfc*Oftfi0^i:*»(W*. COS^IeliR 
litli, W^T5 Fffl**»* b < fi 8 0 %J-X±, <t 
D L < « 9 0 %tLh, Sfe^S L < « 9 5 %W±0 
(H]iR^T*liIiR-rSo *<©*^, 9 8 %JW±OHHR^T- 

§ o 

[0 0 4 5] »ftmi|K«f<:8«j£#a, ^fiSc^'J^-t 




15 

y 3-?~&z<D{m?mi$.ft>p&wmnm mtaLrc^ 

£9#l:L<«2M%«T£rSc:£:#g3;Lv\, ^ 
^jSrsOK+^ftggKfg^Jii^cf;^ fittffcl^ 

-r<. list-fens, s^t^&^rvN, 

[0 0 4 6] C*«c) *5P>1T*«u jg^[Hll|X^tS#t- 
S£f£# U v- 1 9J£7 U &f|/^-< F t Sr^frr 
Sg-g* (@f£#) ?r7j<gtLT, T;l/*y^g/N5^ K 

*ff ftt vooTkgfc^Tft Hi:iWSU\ c ob$<dtJ< 
*fPA SOfiftttt, */PA S = 2~l 5, $f$b< 

«5~i oT*$s„ gfegu mmrcKxommt. lt{±, d 
«j*+»t»»-r*©K:i-^a^iffl««*tuf<fe<, 

L<{± 1-6 OiMB, <fcD#3:L<{£5~3 0»HT'$ 

So 

[0 0 4 7] 7kgt^ x Wfrilc.1t<3tsv A SfcBJgtffcL 

^j^sstrs. v^^syvxa^ff^^i:. 7j<gt so 

*«cJ:SB6»lBlSfcLTti\ l|eIJ£Lh> «tt)»SU<» 
4EUM±T-;&S 0 7.kgfel$©*OiS«£, ia<"TSi:, ^ 
*SSOzk»tt^tt«J©l»3feJS&*H:i«<S:*. L*»U iff 
ST-OzkBfcoieiSfci&i: D^<t5i:3Xh ftlc^fijt? 

B&LTfe<fcV\, i^igiJE#07j<fi(i, 1 2 0 — 2 7 

0t« $f$L<til 5 0-2 0 OlCT&So 

[0048] ^^yT— %&tsmmft<D w 

>\<fr£<Dim}mm-v<omfr&ff-2Tt>£\,\ ens© 

fc, ft^T'©<$/Bgfc'>ft<T?Sirt?o TcfcU 
£>gtfSfc:&. Ctl50iJl5»ffl}S«tOffiffl«*«*«IISiJ 

*3, PAs««jf>«ftT>*->>Aaifo**^-r* * 
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[0 0 4 9] (*£«) COJ:-5fcUT*«t*ffV\ r§j® 

a, ia»«fiHii: t. «k **v pas imimicsauNbic 

Ofb±ub^ 1 5 0*C*j®*W3:lA\, fcfcU 2 00 

[0050] tasta, 7^-y^5S, mmi£<DZ-z<b<ojim 

-TSCi:<£>t?#S„ ftfc, »HES"PSai8*ffa5»&fc: 
», i8ftBrt<Dffi«#*»r'f»stf 'J v-»**HBSf * C £ 
K. «fc 0 , *a*»Oj»JQa* T?^ftT»tt-pff ft 5 C £ *> 

tf^jSIgK J: t>t#e>ft£ P A S (i, f&5fcK£7c&&# 

i o~2 o o n m<DWwt. Ltf e>n 

Kit 1 2 0 0/»t?Wj£) 3Pa-sH 
±, Sff L<(i5Pa • sJ-X±, <fcD»SL<« 1 0 P 
a • sJJLh-e&So 

[00 5 1] lu 3E««xe <fc 0 ^ ^ nfcfE 

i^VT-ii, r7i/*u^JB/^>f KftHOTkrlfttcDiij 
n6©«»a, pa s^mhaxjmtc^m^m^mc 

iraSL^. -Tftfr*.. *%B^T'«, ttjftspyv-*, 

^ffi^a^i^ife-rsiit^f^sfcfcfeic. ritM 

[0 0 5 2] *5EWOSffife:i3tJ*J!Maa(i, ffl«, 1 

5 o *cjw±. sj? y v-oiui^T, l < a 2 o o r 

J-X±, #>Jv- eom^L- 1 0'COjgaaSHt?fi : '5o CO 

^iaatcefco. Kft^y^-oswBie (3101c, m 
»fii* 1 2 0 0/©) ^ti^$-a:s 0 }§Kttao±#^ 
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tt, WfclfijeStlfcV^ 1. 3ffifW±, »* L 

< tt 1 . 5ett±©±#ff±#?1i5, ^U*6gcD± 

«*c*±, ««W5fi*JDe&#^s*vh$<ft« 0 ?§sjaa 
t. i os$fct±i 5<seasT?±»s-&*ci:feBifli 

T-fcSo cn&©»BMSft©±#*tt, *a*#yv-* 

co o 5 3] noaa. mux. ^yfao2*s<ws 

£-Ctt, {5re.*>©7?ffit?5S«jT— S?«rgitlft$-ti-sci: 

*«hs * y ^-treftms&ktf&jiMra-i-s 

?>tl£o 20 

[0054] Mia, a«. ^a*T*ff5*v mac 

a*T?S, *fe<Z>eftfe/Jv£Vi:V'»'5* y h 
*2©IWttt»H*T-er»*a&*fT5 t> PAS (0®^ 

ttfto±#*3^j±«flWis<fts^ -ysT-it, *yv- so 

tt, HBCBfttOiS^a^n-TJooT, fro, 
[0 0 5 5] *5SWOSH3fi^ffiC33V^ 

t. mrnxs^wt pas tommatt, eat?* « 
So ccoPAStt. #&t% feb<ttmac«fet), &s 

ftSttfTcWSU, *«^»a«l!i, 

SH^rfigJg-rSdfcA^^-So PAStt. 
[0 0 5 6] 

[HSS01J] fcTF, Sjg«60iJRtfJt««l*DS*fT, *f§f«tc 
o^TJ:t)*M*WtcBttWr*^ *3!Wtt, cneHI so 
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pcK^2nsfe<o-ett&v\, ^teoffl^ii 

tt. #€>ji9T'i&3 0 

(1) Jggl*5S#y v-orgasBgtt, Sfi3 i ot, 

mmmrn 1 2 0 0 l /to 

(2) attfttt Gisaus, astraus) tt, ?\m&&ic 

Ol^Ttt, ASTM D6 3 8, (W3£SCOI/> 
Ttt, ASTM D7 9 0CtMoT. ^n^n$i]5£L 

[0057] immmi~\ 

(fi-&) 2 0 'J -y b * CgJSffi) c, N 

MP 6, 0 0 0g£4 6. 3 0mm%<Dm<ti-hV ^L. 
(Na2 S) «r-g-45BS£<t^ h 'J • 5*183. 800 

g££tt&#, ii7jxfi»t« 3. smmfrVT. 

5 0g£NMPl, 1 0 0 g^jUffi^-ttTto CCDPS. 

0. 5 S^S»bfCo LTcfroT, fltt*! 

@^©ffirt©^N a 2 Stt, 2 2. 0 4€;Vt4-3 
fc„ H 2 S#»C#tt. ttji^Naz SCO 2. 2 2€;l/% 
CffSLfc 0 ±iBffibkX@<D&, 2 2. 0A^)^(Om% 
Na 2 S*-&trSiSffi* 1 8 OtST'^L, p-S>* 
na^>-tf> (pDCB) 3 4 3 5 g (pDCB/Na 
a S = 1 . 0 6 (*7l/J±) ] , NMP281 5g, 1 
83g CffirtfiD^-H-Tka/N az S=l. 4 0 
it) ] , SlfffirtO-a-H-N aOHfizi^^N S£M 
LT 6 . 0 0 ; &;l/%£:&3<i:5C33E,K9 7%(ON a OH 

1 3. 3 g*imz-rc 0 sjstertctt, H 2 stm 

tSc-rsCfcC«t»)*fiKLfcNaOH (1. 0 0t;W 
tftlT^So JS^®«:2 5 0 r pmffifflWS. 

2 2 OtTM. S^SJS^^c (bu©S-&X@ : ^> 
D^S)Kfk-&^<OK{b^=^9 0€;V%) o ^<Dft> m 
WW** 0 0 r pmC±tf Tftff 6» ffl^SI 
^Ji:UT(757K4 1 7g^-JIAL Ca5rtco-a-ff-7j<a/N a 
2 S = 2. 4 5 (^71/lt) ) . ;*V^T\ 2 6 0*CC^ia 

lti. oisBflKjss'&fc («aa-&xs : *B4Mta 

-a-) o %*3> COBf© h — ^;l/<75M-a-^tt, 5. 5B# 

[0 0 5 8] (M^SJSftoffii7k) a^*?7^. mrto 
ss«:2 6 oxicmnhrcm*. mft*mt$L&tf<z>%. 

6 5 5 g OTk^rSSLfco ^O^C, ^>a«0 pDCBt 
iSmLfco }@£Lfc7j«D»tt, {±ii^N32 SOI* 
;l/^fc»3 l. 6 5^71/TfeO. COM, ffirtic^^n 

fc7kfitt, S&rt^#N a 2 S © 1 ^e^S/c t) 0 . 8 ^71/ 
LC07^-y->iffl^>^C^jML7c:o C<73B#, 7^yis 

iffl^>^rtctts^^x^jsBibT*5^, aiig-rsN 

.fcO^aiMftLfCc *l*StlftNMPtt, 7, 6 3 2 g 
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T°3br>fc (NMP@W=99%) , PPS#l>V-, 

tmPPSic^LT, liT-1 Ofgffl<737K^ADA, 
SiS&tf 1 7 OttCTl 5#raifcH»U ©3 1 it® ££3 

»J T-^r 1 0 5 ttt 8Bf HMaiLfc. PPS 
©ittWi, 2, 3 0 9g (1K^=9 7%) T'fco7c 0 * 
7"c, PPS (Dmm&mt. l 6 P a • s T*$>-ofCo #'J 
T— C0± h U ^A^fiti, 1, 6 80ppmfJ&-5 

t-2 6ot/2 ^m©j»«aa*ff *o £ c 5, sums 

fifct, 3 6 P a • s lc±#L7c<, C(Dm<Dmffi&&±m 
Sf5«, 2. 3(ST'$>-3/-Co 

[0059] ummn 



ICIS^T^ 2 4 0 gCDTk (tt&W^N a 2 S^l^l/S 

«, sesffi^ii fcpjt< 5. 5«Hfflt»*ofco ttsn/tss 

iPP SWrSBWfigfi, 8Pa • sTfeofc C©*'J 
V-<7D— g|5^M!i^^--^'>'t 5 2 6 0 t:/ 2 B$RI3<D 

fmmzfi&irctcz, mw&&&. 5 3Pa • sic 

[00 60] Wam 2 ] Jt«M8 1 fcfc^T, MlSfi^ 

asm* i 0B$mrefTtt*fi(fttt, ±Ttt«0!i i i:iwi«Sfc 

ofc d©PPS<DKfil^OjSifcKatt, 2 0Pa • s 
2 60t/2 «pHO JK»aa*fTft o fc i: C 5 , 



20 



20 



86 Pa • sKST?ift*:U C <DB#<Djg||4f£fi±#| 
mt* 4. 3eT'6ofc 

[006 1] [USSCT 2 ] 1 t mmic LT> fltok 

la^ffvttjiSf^^ffofco ffirtrggt±i 4 0tft- 

ffiTLfc. JtflMfT'2 5 0 r pmT*«l#L&#P>, 

1 4 0t*'e. 1 8 0t$T-3 Oftf^frttTHS 
U ftrtSg^rl 8 0tfre> 2 2 0"CST'6 0 

y>S«S)S*«2 9%T'J6-3f:) = Jgj£ffif*3ffig2 2 

<^T\ 2 2 0 t:*->6 2 4 0 tST'CDFpl^: 6 0 ftMfrlfM 
Wim-U (¥^Biffi«S=0. 3 3t/^) L7c (-^/xn 
^«K{fc'&%£><^ny>£>KJS35«7 8%fc&ofc) D 
2 4 0*^*^2 6 OtST'3 QttfflMfWsift 

isl (¥^?§m«o. 6 7t/7» , mmn-szmT 

Lfco mfSaB-fcSLfe^fffitt. ^D-90t> (1. 5B# 
PhD T'fcofc (i/VsnTlf Mt^ftlOtt$=^9 0t 
;!/%) o f9gy^«7», Ji-6t«:«fl«oiiHE»*4 o 

0 r pmlCgTLhlf, 7k 4 1 7 g*2 6 OtlCTffAL 
(teF«9«-&m-7ka{±, ttii^Naa SK^LTmo 

1 JtT' 2 . 4 5 m o 1 /m o 1 ) „ C OmftfH&Atf^ 
ffiTLft. St>*2 6 0 , Cfc:«»Lfcl$j&*»Sfi^I 

mcommmt Ltz a 2 6 oictc^L 1 mmRtszit 

/•c„ «9®i:«aoa*«fH<O^W-«:, 2. 5^HT?*o 
fee Sl=fKJSS*Tt£<Dflft7k, M 

[0062] um.m 3 ] mum 2 k^t, 

[0 0 6 3] 

[Hi] 































260t:/2^ 










mm 












(h) 


(h) 


(h) 




(Pa.s) 


(Pa.s) 


«») 




4.5 


1.0 


5.5 


WO 


16 


36 


2.3 




4.5 


1.0 


5.5 




8 


53 


6.6 




10.0 


1.0 


11.0 




20 


86 


4.3 


HJfe#J2 


1.5 


1.0 


2.5 




23 


82 


3.6 




1.5 


1.0 


2.5 




3 


43 


14.3 



[0064] *aflB<o«ifi^rteK:j:nar, s^»«*7 

S^#Sci:^T*#So Hi Oi^m*^B^?.7b^J:5 
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[00 6 5] [it«« 4 ] mflgflj 1 £ LT, %gt 

(NMP) «rH]iR-r**^Dtc. ttTC^t t*5>) , # 

■fSNMP^EUK-f Sfca&fc. T-fe h VSt* 2 letfrfco 

ftfc&lfcpy 10 5tT-3fflgIUc o CCD 

<}: ? LT»5tiftlMWeg>tttt^U -y— OCTtt, 8 



22 



5%T\ }8a!3tt*tt, 5 1 Pa • sT'&ofco C^ffi 
[0 0 6 6] <ttttlftfett08!£>£ffi0y 1 fttfJtMM 

i r*t# e> nfc&# y v-s^sah bfc*j»fflajS y v 
feat, mmm i T?»5tifcsaft»#uv— fc-^vT 

^mtf^*-^><PT2 6 0*CT5^fM^SL 
T, jSUttfitf 5 6 P a • s©#Uv— *»fc„ Jt«09 

1 T'?#p.nfc^a^ y v— tovTtt, 2 6 o *ct» 2 

mtzo Jt««4Tf»6tlfe#yv- (tt£=5 1 Pa • 

6aaai, *7x»i (tn 3/im) 4oaagp, s 

tf^x'JX'J h-;l/rh7Xr7L/-h (PET 
S) 0. 4M»*B^U -«H?tfJffi£ffl^Tj§IIHi 

2 tc^-To 
[0 0 6 7] 









(Pa.s) 


(Pa.s) 


mi 

(MPa) 


(MPa) 






wo 


16 


56 


168 


194 




777 >a 




8 


53 


145 


182 


JttKftK 




wo 


51 




176 


201 



[0068] mmm 1 timm 1 fce*©ifc«*5, 
[0069] BtflM3] MiMiicjsvvr. &eta« 40 

^7^Kfltt**fTofc«> SBrt«Sfi^r2 6 0"Clc*t£J 
UfcS* 1 2«BB«J9L?£Ci:W*Hi» ^T^GHM 1 £ 

mmcfi-Drco Kiiop p sconxaa, 2. 28 5g 

0R*=9 6%) T\ ®fmm*. 1 5 Pa • sT'feo 

tco #y v-fpo^hy>A#fi«. 1,710 

p prafSofe, c©#yT-«HflB0!l 1 £RBHcjftffl 
aLfcfcc5, rgifcteStfu 3 7 Pa • s£±#U c 
tDB$CD^iJttS±JW(i, 2. 5{gT*&o/i 0 CCD «fc 5 
fi^S(S»7«K:Bi*'r*4:, iaST'SBf^ (1 2 

b#ih) «#LTfe, »6n*#y"T-©»«*sfi(o«fk so 



— tp<73± h 'J •>A^«t>^ftV>C ttft>frS„ 

[0070] [^siwj 4 ] sisfiffy i t*5^T, asa^ 

NMPii, 7, 56 4 gT*JbO (NM PIh]iR^= 9 8 
96) , P P S *';v-MW h V >>A**^r*H 

»»5. 150 g^ffco tett«%iit0ij i tvm 

lc'nr>tz'&<D P P S COlRfifi, 2 , 2 7 3 g (iR*= 9 
6%) T-fet), ?gg43teJg(i, 4 5 Pa • sffeofto S 
fe, ^y-7-cp<?5-7-hy>7A#»tt, 1, 8 90 ppm 

•pfeofco co#yv-*n«i«!ii fcra«fci»fii3iLft 

tC5, r§Htif£S« 8 9 P a • slcJ:#U CCO^fCOrt 
S6ttS±^«2. OfgT'SofCo £<D£5fc. fi^S 
Jt»7»KK*«ft, iSrg«ffi«rg^fyj (1 2BSM) 
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[007 1] 

FT-fT^r? C ttf-CZZtctb. PAS €r£»C® 
Sfi^^rtf a OT, JTOIBTCJtlttWfcH 6 *© PAS 
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•5 7cW"T-<fcv\, *aw©^rifefc«k QmZtitc P A S (i, 

h D-wgi?, mmommtime) pas 

pas *asew»c»s c £ A*-***. LA^fc£gf£#©# 



02mmm ma urn 



F£— 4J030 BA03 BA49 BB29 BB31 BC02 
BC08 BD21 BE04 BF01 BG30 
BC31 BG34 



